Background: Restless leg syndrome (RLS) is a common problem in patients with chronic renal failure. It can reduce the quality of life and sleep disturbances. This disorder is usually treated pharmacologically. Recently, complementary medicine methods have been suggested because of chemical drugs adverse effects. There is not enough evidence about the effect of aromatherapy on RLS. Objectives: The aim of this study was to determine the effects of massage with lavender oil on RLS symptoms in hemodialysis patients.
Background
Restless leg syndrome (RLS) or the Willis-Ekbom disease is a neurological disorder characterized by a compulsory need to move legs (1) . Patients with this syndrome, experience an intensely uncomfortable sensation in their legs that compels them to move their legs involuntarily (2) . Patients with RLS usually experience several complications including reduced quality of life (QOL) and sleep disturbances (3, 4) . After mental disorders, drug abuse, and breathing-related sleep disorders, RLS is the fourthleading cause of insomnia (5) . Although RLS is not as life threatening as diabetes or cardiac disorders, it is crucial to be treated, because it results in chronic insomnia and daytime drowsiness that consequently decreases patient's QOL (6) . Patients with chronic renal insufficiency who undergo hemodialysis may commonly encounter various complications including RLS, which might be experienced frequently (7) . Approximately 20 -80% of hemodialysis patients experience RLS, while its prevalence in general population is 2 to 15% (8, 9) . International restless leg syndrome study group has identified four main criteria for diagnosis of RLS including: a) urge to move the legs, usually accompanied by discomfort in legs, b) start or exacerbation of symptoms at rest or after inactivity, c) complete or partial relief of symptoms by activity, d) emergence of symptoms only at night or exacerbation of symptoms in the evening and night (10) . Because the etiology of this syndrome is not completely understood, there is no definite treatment for it and current therapies can only reduce symptoms. Currently, some pharmacological and non-pharmacological treatments are used for the treatment of RLS. Dopaminergic drugs are commonly used for the treatment of RLS. However, these medications can cause serious complications (11) . In a review on the pathophysiology and genetics of RLS, Trotti et al. reported that only 13% of patients with this syndrome can be treated with pharmacological treatments (12) . Therefore, non-pharmacologic therapies are increasingly being used for the treatment of this syndrome (11) . Complementary and alternative therapies are increasingly used by nurses in many treatment centers due to their safeness, affordability, easiness, and minimal adverse effects (13, 14) . Massage therapy and aromatherapy are among the most commonly used complementary and alternative therapies (13) . Massage therapy, as a well-known traditional remedy, induces a feeling of health and sense of well-being and therefore has gained popularity (15) . Several studies have shown beneficial effects of massage on pain, anxiety, blood pressure, heart rate, serum cortisol level, depression, and negative mood (15) . In aromatherapy, some aromatic oils extracted from plants are used through inhalation or accompanying with massage to prevent or treat some discomforting symptoms (16) . Lavender (Lavendula stoechas) belongs to the Lamiaceae species from the spearmint family and is among the most commonly herbal aromas used in a wide variety of disorders. The active ingredients of essential oil of lavender can quickly be absorbed through skin and their sedative, antidepressant, and muscular relaxant effects, as well as their positive effects on the quality of sleep and feeling of wellbeing have been shown (17) . Lavender is a safe herb and no toxicity has been reported (18) . Moreover, beneficial effects of lavender essence on reducing agitation in Alzheimer (19) , reducing the risk of post-partum depression and anxiety (20) , decreasing stress and pain of needling (21) , decreasing dysmenorrhea (22) and reducing pain after cesarean section (23) , and tonsillectomy (24) have been confirmed. However, Kim et al. did not report significant difference after aromatherapy with lavender oil in relieving pain after surgery (25) . Soden et al. showed that aromatherapy with massage is not effective in reducing anxiety of patients with cancer hospitalized in hospital (26) . Wilcock et al. in study of the effect of massage with aromatic oil in patients with cancer did not report significant differences in mood, quality of life, and physical signs (27) . Also in a review study, Mitchell investigated nonpharmacological treatments available for RLS and reported that few studies have been performed to measure the effect of complementary therapies on RLS (28) . A recent study about the effect of Swedish effleurage massage in RLS reported that the method was temporarily effective in relieving RLS. However, symptoms returned after two weeks (29) . According to literature search, no study is available on the effect of simultaneous usage of massage and aromatherapy on RLS. Therefore, this study aimed to assess the effect of massage with lavender oil on RLS in hemodialysis patients.
Objectives
The aim of this study was to determine the effects of massage with lavender oil on RLS symptoms in hemodialysis patients.
Patients and Methods

Design and Participants
This was a single blind randomized clinical trial study conducted in 2014 on patients with chronic renal failure undergoing hemodialysis referred to two hemodialysis centers in Kashan (the Hemodialysis Center of Akhavan Hospital with 24 hemodialysis beds) and Qom (the Hemodialysis Center of Qom's Kamkar Hospital with 48 hemodialysis beds) cities, Iran. Sample size was calculated based on a previous study (30) . Based on the results of previous research, the average of anxiety was 32.78 in intervention (received massage with aromatic oil) and 39.25 in control group. Therefore, the sample size estimated as 60, considering the following parameters (β = 0.20, α = 0.05, S 1 = 10, S 2 = 10, μ 1 -μ 2 = 7).
However, 70 samples were selected to compensate the possible attrition. Sampling was performed sequentially during three weeks. Inclusion criteria included age 18 to 65 years, having a medical diagnosis of chronic renal failure, performing regular hemodialysis for a minimum of 6 months and at least twice a week, not having a history of allergy to plants, having no active wound below the knee, having no addiction to any substances, not having a known psychiatric disorder, dementia and mental retardation, and being able to walk on his or her feet. Exclusion criteria included death of a patient, being uncooperative or a patient's decision to withdraw from the study, occurrence of any allergic reaction to lavender, or interference of the study intervention with patient's current treatments (according the physician's diagnosis). The severity of RLS was determined by the first researcher using international questionnaire for restless legs syndrome. Then patients with inclusion criteria were allocated in the intervention (n = 35) or the control group (n = 35) using a blocked randomization method ( Figure 1 ). The patients were selected by blocked randomized method. Each block consisted of four patients. We had two groups and each group consisted of 35 patients selected based on the table of random numbers. One of the groups considered as intervention and the other as control. 
Intervention
In the intervention group, simple effleurage massage using lavender oil was performed on both legs from the plantar surface of the foot up to the knee. The trained researcher nurse performed the intervention for males and a trained female assistant did the intervention for females. Each patient received the intervention for three weeks, twice a week, and each session lasted 10 minutes. All interventions were performed one hour after starting the dialysis session. On each leg, effleurage massage was started from the plantar surface of the foot which massaged with movements of the thumbs from the fingers toward heel. Then, the posterior sides of the legs were massaged by deep pressing with palm of hands and thumbs from ankle up to the knee and back down to the foot with light pressure. Massage was performed using enough lavender oil with 1.5% concentration of essence made from unopened lavender blossoms (approximately 10 to 15 mL). The essence was prepared by Barij Essence Pharmaceutical Company (Kashan, Iran). The intervention time was adjusted when patients referred for their routine hemodialysis session (i.e. morning, evening or night shift). To prevent smelling of odor of oil by patients in the intervention and control groups, they received massage in different work shifts.
Measurement
The research instrument was consisted of two parts, including a demographic questionnaire and the RLS international questionnaire. The demographic questionnaire consisted of questions about age, sex, education, marital status, occupational status, and anemia. The RLS questionnaire consists of ten questions. Each question has five options with scores from zero to four. Then, the total score would be between zero and 40. The higher the scores, the greater the severity of the RLS. Validity and reliability of the Persian version of RLS questionnaire were previously assessed by Habibzade et al. and the Cronbach's alpha coefficient was 0.97 (31) . The instrument was answered through self-report or interviews conducted by two trained co-researchers not aware of patients grouping (if a patient was illiterate or unable to fill the questionnaire by him or herself). Routine care was the same in the both groups. Patients in the control group received their routine hemodialysis without any classic massage or aromatherapy. The both groups answered the questionnaire at the start of study and then after one week in end of the study.
Ethical Considerations
The study was approved by the ethics committee of Kashan University of Medical Sciences with the grant number 93139. Patients received information about the objectives of study and all of them signed an informed consent before participation. Massage was performed by two nurses of the same sex with patient and were trained and tested before the study.
Statistical Analysis
Data was analyzed using SPSS software, version 13 (SPSS Inc. Chicago, IL, USA). Kolmogorov-Smirnov test was used to test the normality of variables. Chi-square test and ttest were used to compare demographic variables and the RLS scores in the two groups. Paired t-test was used to compare RLS scores in each group before and after the intervention. The significance level was considered less than 0.05 in all tests.
Results
From total participants, 11 were excluded due to lack of cooperation. Finally, 59 patients completed the study. From the remaining participants, 52.5% were females and 47.5% males. The mean age was 57.5 ± 14.6 years in the intervention group and 56.10 ± 13.56 years in the control group (P = 0.69). No gender difference was observed between the two groups (P = 0.11). No significant differences were observed between the two groups for other demographic and clinical variables ( Table 1 ). The mean RLS scores were not significantly different in the two groups at the start of study (22.41 ± 7.67 vs. 22.90 ± 4.38, P = 0.76). However, at the end of study, the mean RLS score significantly decreased in the intervention group, while this score remained relatively unchanged in the control group (12.41 ± 5.49 vs. 23.23 ± 4.52, P <0.0001) ( Table 2) . 
Discussion
The results showed that effleurage aroma leg massage using lavender oil could effectively reduce the severity of RLS in the intervention group. Although no similar study is available, two studies showed that hand massage with lavender oil was positively effective on cognitive function, emotion and aggressive behavioral symptoms of elderly with dementia (19, 32) . Lee and Lee investigated the effect of lavender aromatherapy on insomnia and depression and reported that the intervention improved the quality of sleep and reduced depressive symptoms in female college students (33). Han et al. reported that aroma massage using a combination of lavender oil, Salvia sclarea, and Rosa centifolia could effectively reduce the symptoms of dysmenorrhea in college students (34) . Similar effect has been reported by Ou et al. who applied abdominal massage with a combination of lavender, sage and marjoram in outpatients with primary dysmenorrhea (22) . All these studies are consistent with our results and confirm the beneficial effects of lavender on anxiety, dysmenorrhea, insomnia, and behavioral agitation. Although the cause of RLS is not clearly known, it seems that relaxant effects of massage therapy in combination with muscle relaxant and sedative effects of lavender were effective in reducing the symptoms of RLS in hemodialysis patients. There are also conflicting studies. Lewith et al. studied the effect of inhaled lavender on mild insomnia and reported no significantly different effect in comparison with the control group (35) . Kuriyama et al. reported that aromatherapy massage was not effective on anxiety (36) . Moreover, Muzzarelli et al. could not find any evidence on effectiveness of aromatherapy with lavender oil on anxiety before colonoscopy and gastroscopy (37) . In addition, some of the studies could not find any significant effect of lavender aromatherapy on pain of breast biopsies (38) , mood, quality of life, and physical symptoms of patients with cancer (27) , sleep quality of patients admitted to CCU (39) , and surgical pain in patients with cancer (26) . Several factors such as the type of patients and their underlying disorders (40, 41) , the duration and method of intervention, patient's psychological conditions (42) , or the amount of aroma used might be contributed to controversies on the effects of lavender or other therapeutic methods.
For instance, Fismer and Pilkington only used one drop of lavender for one night (39) . However, our intervention was repeated frequently and continued for three weeks. In the present study, the control group received routine care of hemodialysis patients.
Therefore, RLS was not improved in this group. In conclusion, lavender oil massage was effective to improve RLS in hemodialysis patients. Therefore, it seems that it can be used along with routine treatments of RLS in hemodialysis patients.
The intervention used in the present study had no adverse effects and can be used in routine care of hemodialysis patients as an easy, inexpensive, applicable, and patient friendly method. Therefore, it is suggested to include a course of alternative and complementary therapies in the nursing curriculum and nurses' in-service and continual education programs.
One of the limitations of the study was performing the intervention only during the dialysis session and inability to change the environment and transferring patients from dialysis unit to a suitable environment to perform the intervention. Other limitations included not following up the results of massage in long-term, not continuing the massage for the patient and not assessing the effect of massage when the patient was at home and lack of flexibility in blinding. Therefore, it is recommended to perform further studies with eliminating mentioned limitations. It is suggested to perform future studies to transfer patients from dialysis unit to a suitable and calm environment to perform the intervention. Also, it is suggested to follow up the results of massage for at least one month after the intervention.
